Abstract. We measure the non-axisymmetry in the luminosity distribution in the central few kpc of a sample of advanced mergers of galaxies, by analyzing their 2MASS images. All mergers show a high central asymmetry: the centres of isophotes show a striking sloshing pattern with a spatial variation of upto 30% within the central 1 kpc; and the Fourier amplitude for lopsidedness (m = 1) shows high values upto 0.2 within the central 5 kpc. The central asymmetry is estimated to be long-lived, lasting for ∼ a few Gyr or ∼ 100 local dynamical timescales. This will significantly affect the dynamical evolution of this region, by helping fuel the central active galactic nucleus, and also by causing the secular growth of the bulge driven by lopsidedness.
Introduction
Interactions and mergers of galaxies are known to be common and these significantly affect their dynamics and evolution. The outer regions of merger remnants covering a radial range of ∼ a few kpc to a few × 10 kpc have been well-studied. These can be fit by an elliptical-like r 1/4 profile (class I), or a disc-like outer exponential profile (class II), or a no-fit profile (class III) (Chitre & Jog 2002) . The first two can be explained as arising due to equal-mass mergers (e.g., Barnes 1992) or unequal-mass mergers (Bournaud, Combes & Jog 2004) respectively, while the third case corresponds to younger remnants. However, the central regions of a few kpc in mergers have not been studied in detail so far -which motivated our work (Jog & Maybhate 2006) presented here, where we study a sample of advanced mergers which show signs of recent interaction such as tidal tails or loops but have a single nucleus.
Analysis & Results
Elliptical isophotes were fit to the K s -band images from 2MASS while allowing the centre, ellipticity and the position angle to vary to get the best fit. All the sample galaxies show strong sloshing and lopsidedness in the central regions. The asymmetry does not depend significantly on the masses of the progenitor galaxies, being similar for class I and II cases, but it is higher for younger mergers (class III). The corresponding values are smaller by a factor of few for a control sample of non-merger galaxies, confirming the merger origin of the high central asymmetry in our sample.
The ages of remnants are deduced to be ∼ 1-2 Gyr as seen from the merger remnants with similar outer disturbed features in the N-body simulations (Bournaud, Combes & Jog 2004) . Thus the central asymmetry lasts for over ∼ 100 local dynamical timescales, and will have important consequences for the evolution of the central region. First, it can help fuel the central active galactic nucleus, and second, it can lead to the secular growth of the bulge via the lopsided distribution. These need to be studied in detail theoretically. Since this predicted evolution is due to the central asymmetry that is merger-driven, it could be important in the hierarchical evolution of galaxies.
